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Abstract 



PROBLEM TO BE SOLVED: To stably generate a magnetron discharge under pressure showing the 
characteristics of negative resistance on a sputtering source under a pressure lower than the discharge 
starting pressure, and to stably execute sputtering by controlling the electric current to be outputted from a 
constant current circuit by a control circuit. 

SOLUTION: A control part 26 for a sputtering device starts a vacuum pump 22 and evacuater a vacuum 
tank 22, and gaseous Ar filled in piping 24 is flowed into a pulse shape by the operation of a valve. By the 
signal of the control part 1 1 , the negative voltage of a d.c. power source 12 is applied to a sputtering source 
21 to generate magnetron discharge. The control part 1 1 allows a transistor Z1 to intermetently be on, and 
the output of the d.c. power source 12 is applied to a choke coil L. In the midst in which normal magnetron 
discharge is generated in the vacuum tank 22, an electric current flowing in the a constant current circuit is 
detected by a current detector 14, the duty ratio of a switching signal S1 by which the control of and off on 
the transistor Q1 is executed so as to make the detected electric current certain is made variable, and a 
certain electric current is made to flow. 
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E*;*^y*«2 l ^Epfin-rSct^cflJWbfecDt-, M 
m%2 2^mw^isartjva^mK^^^>iz\fx, m 
^«2 2^7?* ho>jKm*«ii3Kb'rfi i to*Swfc. 

[0 0 5 7] H£«2 2rt4*WF*ffl*>^K:J:0»ffi 
tVT*>H£«2 2f*)T*vy* hD>ft«#I»tSO 40 

arty 9 U >P1fi1ft>tlZ>o 

[0 0 5 8] C0i3t«-kCi5N I^i2 2rt 
WSJ©'?, ^/^y^S2 lO^-Vf h*6»Ui* 

[0 0 5 9 ] flUfclU iffli:^WWAr^4I^ 
12 2CiAU ^y^»2 1©*'-yyh*Cui:50 
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[0 0 6 0] ££^T, ^^^^S2 lcj^-y^bta 
Wl2 3 ^©Eg«*+^tlKb*r*r;i/^>^^^<ts«Sc 
&#'J>*wdt?* *«±c*-y* hcDm^zmmzi*: 

[0 0 6 1 ] 54s«»a*n&» 
^c. *na«*ttaa;R i*^bT*nafc», -<z> 
attR i©«*jaia*«it:ia«bT*< ^iitcj:*), as 

t^^^v^?B2 l cwin-racfcCi bMfiftr-PtSi 

[0 0 6 2] Sfe, fR//s«(tiSfr*£E«l 5 4*>Hy* 

®2 it:9iinbfc«, ftw«E«sii»D^ifta*n* 

M2 ltcBiip-TS. i©»f^*H««BE«ISlHlBDTf* 
ffi*ftfc*W«E#X^y*«ffii:*a«*«3 0 0 V 
tJL±fc«tSST-«t)«bflt)iXS- 
[ 0 0 6 3 ] T-^jKS*(i«^It©^ctS^S«fiO 

[0 0 6 4] ±IB*«©»JiTfttft««BE«l*ia 

e»i 5*;u*y*»2 ucBHra-rs-fcatbfc*. s 
Ti)&t>o *fc, i tarty* v>tr*umm 

W^2 6*SiJfla©*CDhbTUiWbfc* s > iB#*^-#b 
T-oCDSJ^a^hbT^)mv^C^«iS0^T•feao 
[0 0 6 5 ] 

iktftis, z(Dtc&mmmmE.tj&*)i£,^&.ti<Dx 

rtyjrm#> attatt«tt*^-rffi*t*^r, Sffib 
[0 0 6 6 ] gtfc. 5!flt8ElC"j-£ Z£:lZ<£t)^ 7,rty* 



(8) 



ftfflW- 10-298754 
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[0 0 6 7} H*H2B«©»ll8C<fc*ltt* ±l3bfcW 

o 

[0 0 6 8J W#S3IB«©*lJI§fc:i*iMU ±IBL£I§ 
3RJg2!B$©&$h|!^*©aS£fc^i:i:*>i^ ®*Ir1 

[0 0 6 9] M#ffl4 7J£»#ffl5ffi«©#8l8K:<k*l 

±l3ffll*a 3 K«©»Wi:ll«cD»* **>"=>. iS^ 
Jl 6 IB*ffl»ifllC«kttft» ±IBffll#flH 1 7iMi«*JB 5 IB 
»©!8RJ!fcP1*©3blll£%^>i:i:*>C* JtSSSlHlBSh* 

[0 0 7 0] ig*a7IB*©^B^tc«ttV«, 5£«MfttSfl 
moP-V* hfca««BIH*liU-C*Ar^t«ta 

[00 7 1] SS#«8gB«CD38IEK«kft«> ±1BIS^JM 
7BBffi©2P£^1i©$m£fc^>i:i:*>^ 7-»M 
£ J; SK«#ih*l«itT a C iitft- ISC-C-s 

[00 7 2] «*JB9ffi«©*WC«ttl«» ±HBif**l 

m*mm?zz£-tfi-e%2><, mmm 1 otimnmi iib 
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!K *^*©$5£Lfc£g£i8£ig«-f3-^#T-t 

So 

[0 0 7 3] 1 2 ffi*«D»m!C ±K«* 

91 7 ASitni llB«©«Wi:H«<0»JR**oi:i: 
■feiCs £SffillB&fc;*^y*«ii:©IB©#fi&S*S'h 

*^y*aS©ftt4»ta*S14£<fc»K SfcmSEs m«t* 5 SB 

■ £#1*8*. 

[01] #»W©— 59ffl&ffiCfc*>4*^f* 'J 

1 1 -HW#P»> 
1 2-iS««SU 
1 3—=r>7*Vtf\ 
1 4 -SaE&tBSSx 

1 5-««£E»s 

2 1 •"XrtvfUs 

2 2 a~t*£lffi«N 

2 2 b >7\ 

2 3~3S«, 

2 4-#»e, 

2 5 a, 2 5 b— MH3#, 

D-ft#«E«i3eiHlB. 



(9) 
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